INTRODUCTION
============

Although placebo-controlled studies suggest that atypical antipsychotic-induced mania or hypomania is a marginal phenomenon, case studies have reported manic/hypomanic symptoms following the administration of atypical antipsychotic drugs.[@B1] In fact, all atypical antipsychotics, with the exception of clozapine, have been reported to induce manic/hypomanic symptoms.[@B2] The mechanisms underlying these mood alterations are not clearly understood; however, an antidepressant effect acting via 5HT-2A receptors may play a role.[@B2] Nevertheless, case studies have certain limitations; the mood alterations may have resulted from the natural course of the bipolar illness, misdiagnosis, or a withdrawal effect from previous medication.[@B1] Thus, the emergence of mania/hypomania in a non-affective illness with no discontinuation of psychotropic medication to rule out a withdrawal effect would provide more convincing evidence of a causal relationship. Here, we describe two individuals with schizophrenia-spectrum disorders who developed mania and hypomania following the addition of blonanserin to their medication regimen.

Blonanserin is a novel 5-HT2 and D2 receptor antagonist currently marketed in Japan and South Korea.[@B3] Blonanserin has been shown to be as effective as risperidone and haloperidol in terms of positive symptoms and general psychopathology in four randomized clinical trials in people with schizophrenia.[@B4] Moreover, blonanserin had a better safety profile (e.g., lower incidence of hyperprolactinemia) compared with risperidone.[@B5] No previous cases of blonanserin-induced mood alteration have been reported.

CASE
====

Case 1
------

A 25-year-old male with schizophrenia developed a hypomanic episode 1 week after the initiation of blonanserin at 8 mg/day. He was first diagnosed with schizophrenia in 2003 at the age of 16 years with symptoms of auditory hallucination and delusions of reference and persecution and has been on various antipsychotic medications for 9 years. The patient did not achieve symptomatic remission, and his course was characterized by intermittent worsening and softening of the referential delusion that others were talking behind his back. He has been on a stable regimen of olanzapine 5-20 mg (final dose 10 mg), aripiprazole 15 mg, clonazepam 0.5 mg, and benztropine 1 mg since 2010. In February 2011, he experienced increased appetite and weight gain; thus, fluoxetine (20 mg) was added to his regimen for 7 months until September 2011 with no mood change.

In March 2012, the patient\'s ideas of reference began to increase and in May, he complained that his neighbors said bad things about him and that the rumors had spread throughout the community. Following this exacerbation, blonanserin 8 mg/day was added to his regimen. Ten days later, the intensity of his delusions decreased, but he developed new symptoms indicative of a hypomanic episode, such as euphoria, elated mood, grandiosity, and hyperactivity. The patient expressed his plan to become a psychiatrist and he wrote poems for several hours per day with the intention of becoming a professional poet. He had a score of 19 on the Young Mania Rating Scale (YMRS).[@B6] One week later blonanserin was withdrawn and the episode ended 4 weeks after discontinuation (YMRS score: 4).

Case 2
------

A 38-year-old male developed a manic episode after the initiation of blonanserin treatment. He first visited our outpatient department in May 2012 with complaints of persecutory and referential delusions that had developed 2 weeks earlier. He claimed that his colleagues at work bullied him and had hatched a plot to get him fired. His family reported that he accused his brother of being a spy from the company and called his father a North Korean spy. Furthermore, he showed bizarre behaviors such as wandering and picking up garbage. Schizophreniform disorder was suspected, and he was initially administered blonanserin 6 mg, alprazolam 0.375 mg, and benztropine 2 mg/day. Shortly after receiving the medication, he displayed a slightly argumentative attitude and increased activity, but his behavior was considered to be within the normal range. Two weeks later, at a dose of 8-mg blonanserin, the patient reported that his persecutory and referential delusions were no longer valid, and he displayed a slight euphoria and increased psychomotor activity that met the criteria for a hypomanic episode.

Two weeks later, at 16 mg/day blonanserin, the patient showed full-blown manic symptoms including talkativeness, hyperactivity, irritable and expansive mood, and flight of idea. He was considered for hospitalization but refused. He scored 27 on the YMRS. Valproate 500 mg/day was added to his regimen, and the dose of blonanserin was reduced to 12 mg/day. His manic episode continued for 2 additional weeks; however, when blonanserin was discontinued his manic symptoms disappeared within 2 weeks (YMRS score: 2).

DISCUSSION
==========

Here, we present two patients with schizophrenia and schizoaffective disorder who developed manic/hypomanic episodes following the initiation of blonanserin. Several factors may have contributed to this finding. Possible misdiagnosis of schizoaffective or bipolar disorder must be considered. Neither patient had a history of depressive or manic symptoms, although the second patient had a recent onset of psychosis and requires longterm follow up for future affective episodes. Furthermore, the effect of concurrent medication must be considered. The first patient\'s medication regimen was constant for several years with no change in mood, and he received fluoxetine for 7 months for weight control with no change in affect. The second patient received small doses of alprazolam and benztropine initiated concurrently with blonanserin; however, his manic episode ended following discontinuation of blonanserin while the other drugs were continued. Medications were not discontinued prior to the initiation of blonanserin in either patient, excluding the possibility of withdrawal effects.

Thus, the manic and hypomanic episodes observed in our patients were likely caused by blonanserin, which is supported by the fact that other atypical antipsychotics have been reported to induce mania.[@B1],[@B2] The interval between medication initiation and the onset of the mood alterations must be considered. Both patients developed hypomanic symptoms within 2 weeks of receiving 8-mg blonanserin. This interval is similar to that of risperidone (mean 15 days) and shorter than that of quetiapine (mean 19 days) and ziprasidone (mean 5 days). The very short initiation-to-effect interval of ziprasidone may explain, in part, the frequent emergence of hypomania following its administration; however, most of the cases occurred in patients with bipolar disorder.[@B2] It is not known whether the mood-altering effect of atypical antipsychotics is dose dependent. Small doses, such as 2-mg risperidone or 5-mg olanzapine, have been reported to induce mood changes.[@B2] Similarly, the hypomanic episodes observed in our cases began following administration of a small dose of blonanserin (8 mg). Our second patient experienced mania after the blonanserin dose was increased to 16 mg. However, the worsening of symptoms after increasing the drug dose may be attributed to the natural course of the illness.

Previous case reports have suggested that discontinuation of a drug is the only action necessary to induce remission, particularly for hypomania.[@B1],[@B2] However, other approaches, such as addition of a mood stabilizer or another atypical antipsychotic (e.g., quetiapine), have been used to end manic episodes.[@B1] Some patients respond to a reduction in the dose of the antipsychotic responsible for the mania;[@B2] however, our second patient did not improve following adding valproate or lowering blonanserin doses. His episode ended when we discontinued blonanserin, although there may have been a delayed effect of the low-dose valproate. Time to remission varies among studies and antipsychotic drugs. Our cases required 4 and 2 weeks, respectively to remit, whereas risperidone and olanzapine may take as long as several months.[@B2]

The high affinity of atypical antipsychotics for the 5-HT2A receptors may underlie antipsychotic-induced mania/hypomania.[@B2],[@B7] Blonanserin is a 5-HT2A and D2 antagonist,[@B8] although its anti-5-HT2A activity has been reported to be lower than that of other atypical antipsychotics.[@B9] It is worth noting that blonanserin has successfully treated a case treatment-resistant depression.[@B10] Furthermore, a pooled analysis of clinical trials revealed a favorable effect of blonanserin on the negative symptoms of schizophrenia, suggesting a possible antidepressant effect of the drug.[@B4]

In conclusion, ours is the first case report showing blonanserin-induced mood alterations. Further studies are needed to investigate the effect and tolerability of blonanserin for bipolar and unipolar depressive disorders.
